Hepatic metabolic alterations in rats treated with low-dose endotoxin and aspirin: an animal model of Reye's syndrome.
The administration of a sublethal dose of endotoxin (LPS) followed one hour later by a low dose of aspirin (LPS + ASA) to fasted rats leads to biochemical perturbations similar to Reye's syndrome. In this study hepatic energy metabolism was assessed in freeze-clamped liver samples (12 hours posttreatment) obtained from (250 to 300 g Sprague-Dawley) rats. The administration of aspirin alone to fasted rats did not significantly alter the hepatic levels of adenine nucleotides, total ketones, or acyl-CoA thioesters as compared to controls. In contrast, in both LPS and LPS + ASA samples, there were declines in ATP/ADP ratio (P less than .005), total ketones (P less than .001) and acetyl CoA (P less than .005) compared to their respective controls. A striking alteration in acyl-CoA thioesters was observed in LPS + ASA-treated animals. Unlike control, aspirin, or LPS-treated animals, LPS + ASA-treated animals accumulated relatively large amounts of unusual CoA esters, including propionyl-CoA, (iso)butyryl-CoA, beta-methylcrotonyl-CoA, and isovaleryl-CoA, metabolites of the branch chain amino acid and odd-chain fatty acid oxidation pathways. The acyl-CoA profile is similar to that obtained in patients with Reye's syndrome. Like human patients with Reye's syndrome, these rats showed hyperammonemia, compromised fatty acid oxidation, and accumulation of branched chain amino acid oxidation metabolites. Accumulation of these intermediates with LPS + ASA is a possible mechanism for the potentiation of Reye's syndrome by aspirin. These findings provide biochemical evidence that sublethal doses of LPS + ASA administered to fasted rats produces an animal model of Reye's syndrome.